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C.142.33 DEG. AZIMUTH

RESTON. VA LANGLEY., VA
38-57-17N LAT 77-21-37W LON 38-57-11N LAT 77-08-¢1H LON
492 FT ELEVATION 210 FT ELEVATION

3 o

W 262.78 DEG. W 243.82 DEG.
AZIMUTH AZIMUTH

23 GHZ

5.12 MI.

0oy
w. (< s3.77 oec.
AZIHUTH
M & GHZ 262.66 DEG W

& GHZ
19.07 MI.

38-56-13N LAT 77-13-48W LON

«’2.53 DEG. AZIHUTH VS AZIMUTH
< .
?2:37 DEG. AZIMUTH - 25.45 NI. TYSONS CORNER, VA
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§20 FT ELEVATION
HOPEWELL GAP., VA

38-62—~2O0N LAT 77-41~83Kk LON

»
AHW»mo FT mrm<>4uwuv

6 GHZ
21.42 MI.

~FBIS VA
e R MICROWAVE

INDEPENDENT HILL., VA

38-37-34N LAT 77-27-22H LON _ H Z TA _— _ _ U

406 FT ELEVATION
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1608

1200

:12)s]

400

(Fi}

RESTON TO HOPEWELL

RESTON

Lol 38-57-17.28
Lon 77-21-37.68
Elev  402.88 ft
Mt hl 71.88 7t

PATH PROFILE

T : s
i ‘a8 3.9 12.9
Palth disel 19.87 miles Cenler freg 6.175 GH=z

—— X= 667, 368 F
_— T K= 1.333, 1.829 F

SPECTRUM PLANNING. IKC.

T

16.8

T

HOPEWELL
Lat  38-52-28.88
Lon 77-41-53.¢3
Elov 1168.88 L
Anl hi  65.88 {L

39 DEC 1986

T )
20.9 24. 8

1680

1208

820

408

r&

(n! lae)
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SPECTRUM PLANNING, INC.
ANTENNA HEIGHT ANALYSIS

30 DEC 1886
PAGE 1
SITE R SITE B Dist 18,070 miles

Site name RESTON HOPEWELL Freq 6.175 GHz
Latitude 38-57-17.00  38-52-20.00 Cloarance 1) 1,00 F@ K = 1,333
Longatnuds 77-21-37,00 77-41-8%, 0y <) WU F @K 687
Elov (ft) 402,00 1160.00
Existed ? no no
Fixed ht (%)
Max ant ht (FL) 80,00 100,00
Min ant ht (£f%) 50,00 10.00
Ingroment (£4) 2,00 5,00
Profila input points (Ground slevationa(M3L) in £, Obstruction heights(AgL) in 1)

Dist  Gnd  ObM Dist Gnd  Obht Dist Gnd  Obht Dist 6nd  Obht

(i) (f) () ki) () (§4) {(ni)  (ft} (fD) (R)  (F8)  (f1)

0 400, 50,0 7.86 339, 0.0 12,58 339, 0.0 15.94 400, 0.0

.84 357, 6.0 8.65 200, 0.0 13,05 301, 0.0 16.93 400, 0.0

L7 39, 0.0 9.23 300, 0.0 14.04 340, 0.0 18,23 675, 0.0

3.200 302, 0.0 10,30 340, 50.0 14,42 340, 0.0 18,33 665, 0.0

3.3 302, 0.0 10,68 340, 0.0 14.50 340, 0.9 19.06 500, 35.0

3.66 300, 0.0 11.21 297, 0.0 14,57 340, 0.0

4,88 300, 8.0 11.67 320, 0.0 472 34, 0.0

.57 24, 0. 12.43 L. 6.0 14.95 340, 0.0
Control pt no 1 2 3 4 ] [+ Vs 8
Dist from A (wil 01 B4 1.75 3.20 3.3 3.66 4,88 5.57
List trom 4 (muJ 3.6 18,23 17,32 15,87 15.71 15.41 14,18 13.%0
Grd elov (ft) 400,00 357.48 392.18 301.86 302,22 300.00 300.00 274.48

fbava grd ht (Ft) 30.0¢0 o.o0 0.00 g.00 0.00 0.00 0.00 0.00

Bulgs @ K=1,

1.0 Frosnal

Bulgs @ K= .

.3 Fresnol

333 (£4) 10 7.65 15,19 25.42 26,37 28,21 34,64 37.60
(ft) 2.30 23,99 36,62 47,37 48,25 49.81 55.30 S57.61
667 (ft) .18 15,30 30.38 50.84 52,75 56.42 69.27 75.19
(£1) .87 7.80 10,99 14,21 14.48 14.97 16,59 17.28
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SPECTRUM FLANNING ., INC,
ANTENNA HEIGHT ANALYSIS
30 DEC 1988
PAGE 2
iy T Dist 21.420 miles

Sits name HOPEWELL INDEP Freq 6,175 GHz
Latitude 38-52-20.00 38-37-34.00 Clearance 1) 1,00 F@K = 1,333
Longitude 77~41-53,00 77-27-22.00 2) 3 FRK = 667
Elev (ft) 1160.00 406.00
Exiasted 7 no no
Fixed ht (ft)
Max ant ht (ft) 100.00 100,00
Min ant ht (ft) 10,00 10,00
Incroment (i) 5.00 5.00
Profile input points (Ground clevationa(AHSL) in fi, Obstruction haighta(AGL) in £4)

Dist Gnd  Obht Dist Gnd  Obht Diat Gmd  Obht Diat €nd  Obht

(m1) (Ft) (ft) (oi) (Ft) (1) (mi)  (Ft)  (ft) (mi) (Ft) (ft)

100 1160, 35,0 6.74 332, 0.0 12,22 287, 30,0 19.18 252, 0.0

2.85 400, 0.0 2.26 340, 0.0 13.81 200, 0.0 18.35 251, 0.0

1,46 480, 0.0 8,55 299, 8.0 19.80 200, 0.0 20,13 348, 0.0

4,91 345, 0.0 R.732 300, 500 18.5% N1, 0.0 .47 340, 0.0

4,98 347, 8.0 9.%83 240, .0 17,15 200, 8.0 20,99 380, 0.8

5.01 340, 0.0 10.63 240, 0.0 17.84 200, 0.0 a4l 400, 500

5,53 340, 0.0 10,80 242, 0.0 18.06 224, 8.0

6.05 363, 0.0 11.40 228, 6.0 18.49 212, 0.0
Control pt mo 1 2 3 4 9 8 Vi 9
Dist from A (mi) W10 18,49 19,18 19.35 20.13 20.47 20.99 21.41
Dist from B (mi) 21.32 2.93 2.24 2,07 1.29 95 43 01
Grd slav (f%) 1160.00 216.68 251.84 251,40 340.00 340.00 359.88 400.00
Abova grd ht (ft) 35.00 0.00 g0.00 0.00 0.00 u,.00 0.00 50.00
Bulgs @ K=1.333 (ft) 1,07 27,11 23,50 20,02 13,00 9.68 4.49 A1
1,0 Frosnel (ft) 9.15 46.18 41.10 39.67 31,96 27.58 18.78 2.90
Bulge @ K« 667 (ft) 2,13 54,22 42,99 40,03 25.99 19,38 8.9 21

.3 Frosnel (ft) 2,75 13.85 12,33 11.90 9.59 8.28 .63 .87
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SPECTRUM PLANNING s INC,
ANTENNA HEIGHT ANALYSIS

30 DEC 1986
PAGE 4

Center froquency 6.175 GHz; ' Cleoarance criteria 1) 1.000 Fat K » 1.333

2) .300 F at K = 667

st ] Site ..

Site name RESTON HOPEWELL  INDEP
Latituds 38-57-17.00 38-52-20.00 38-37-34.00
Longituds 727-21-37,00  27-41-53,00 77-27-22.00
Elsvation (ft) 402,00 1160.00 406,00

Yarving antanna height of pite 2

Site 1 Sito 2 Sits 3
Hoight (ft) FN Hoight (£t} FN Height (ft)
50,62 1 10,00 1 hkkhbkiR
50.62 1 15,00 1 hhhhAnhe
50.61 1 20.00 1 hhkkkhhk
50.61 1 25,00 1 hkkkkkkk
50.61 1 30,00 1 khakkhkd
50,61 1 35,00 1 Kohk sk kkhd
50.60 1 40,00 1 hkkkkAhkk
50.80 1 45,00 b 848,09
50,60 1 50,00 B 46,65
50.60 1 55.00 8 46,65
50.5% 1 §0.00 8 48 .65
50,59 1 65.00 8 46,85
50,89 1 720,00 8 46.84
50,58 1 25,00 8 46 .64
50.58 1 80.80 8 46,64
50.58 1 85.00 g 46,64
50,58 1 90,00 8 46.64
50.58 1 95.00 8 46,63
50.57 1 100.00 8 46.53
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SFPFECTRUOM PLANNING ImNc,
ANTENNA HEIGHT ANALYSIS

30 DEC 1886
PRGE 3

Conter froquency 6.175 GHz, Cloaranco criteria 1) 1,000 F at K = 1.333

2) 300FatK-= 667
Site name RESTON HOPEWELL INDEP
Latitude 38-57-17.00 38-52-20.00 38-37-34.00
Longitade ?77-21-37.00 77-41-33.00 77-27-22,00
Blevation (ft) 402,00 1160,00 406.00

Varving antenoa height of site 1
Gite 1 Sits 2 Site 3

Height (ft) FN Haight (f1) FN Hoight (ft)
§2.00 3 10,00 0 kkkkkkhk
54,00 3 10,00 0 RARKARKK
56,00 3 10,00 © khkhkhhk
58,00 3 10,00 ¢ hkkkhkhk
60.00 3 10,00 0 kkkkkhkk
62,00 3 10,00 O khkkhkRk
64.00 3 10,00 0 kkkkhhdk
88.00 3 10,00 0 khkhkikk
66.00 3 10,00 O AhkkkkkR
20,00 3 10,00 0 Akhkkhkhk
72,00 3 10.00 O hhkhhrfk
74,00 3 10.00 ] kkkkkkkk
76.00 3 10,80 O KRAARARA
78.00 3 10.00 0 hkkkhkkk
80.00 3 10,00 0 hkkkkhkk
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SPECTRUM PLANNING, NG,
ANTENNA HEIGHT ANALYSIS

30 DEC 1986
PRGE §
Cantor froguoncy 8,175 GHz, Clearance criteria 1) 1,000 I at X = 1,333
2) 300 FatkK~ 667
2ite.l gite 2 Site 3

Site namo RESTON HOPEWELL INDEP
Latitude 38-57-17.00 3B-52-20.00 28-37=34,00
Longitude 22-21-37.00 77-41-53,00 72-22-22,00
Elovation (£t) 402.00 1160.00 406,00
Oaryi haig! ¢ sito 3

Site 1 Site 2 Site 3
Hoight (Ft} FN Haight (ft) FN Height (fi)

LU HY 1 LY Yy wi, vy

50.60 1 48,71 1 $9.00

80,690 1 48 .69 1 60,00

50.60 1 48,68 1 65.00

50,60 1 48,64 1 20,00

50.60 1 48,62 1 75.00

50.60 1 48,589 1 80.00

90,60 1 48,57 1 85,00

50.60 1 48,55 1 26.00

50.60 1 48.52 1 95,00

50,60 1 48,50 1 100.00
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PRTH PROFILE

T T LI 13
5.9 8.9 12.9 16.8
Patlh disl 21.42 mliles Cenler freg §.175 Gz

—— K= .637, .38 F
K= 1.333, 1.289 F

SPECTRUM PLANNING, INC.

1628

1288

808

400

1
S2.821.42 24.9 28.0

INGEP

Lol 38-37-34.09

ton 77-27-22.98

Elev 496.989 i

Ant hL  53.80 {1

3 DTC 1986

(mile2)
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SPECTRUM PLANNING, INC-
ANTENNA HEIGHT ANALYSIS
8 JAN 1387
PAGE
SITE A SITE B Dist 2%.4d48 miles
Site name HOPEWELL GAP TYSONS CORNE Freq 6.173 GHz
Latitude 38-32-20.00  38-55-13.00 Clearance 1) 100 F @ K = 1.333
Longitude 77-41-53.00 77-13-d48.00 2) GJOF @K = 667
Elev (ft) 1160.00 520.00
Existed 7 no no
Fixed ht (ft)
Max ant ht (ft) 150.00 180.00
Min ant ht (ft) 10.00 10.00
Increment (ft) 5.00 $:00
Profile input points (Ground wlevations(AKSL) in ft,  Obstruction helghts(AGL) in ft)
Dist Gnd 0D Dist Gnd  Obht Bist  Gnd  ObM Dist fnd  Obht
(ai) (ft) (ft) (ai) (f8) (tb) i) (f8) (%) (i) (%) (%)
01 1160, 35.0 6:28  300. 0.0 13.87 300, 0.0 20:20 350, 0.0
357000 040 b3 W 00 {20 310 0.0 N e 040
50 6100 0.0 7.53  280. 0.0 1470 340. 0.0 W 00 00
g6 485 0.0 .90 220, 0.0 15.00 350. 0.0 2390 400, 0.0
145 5%, 0.0 8.45 3200 0.0 1363 310, 0.0 24,30 400, 0.0
1.90 460, 0.0 8.70  340. 0.0 1639 39. 0.0 24.50 42, 0.0
2.65 440 0.0 9.60 280, 0.0 16.90 400, 0.0 24.87 480, 5040
L2 YW 0 {0.20 240. 0.0 17.90 440, 50.0 23.03  450. 0.0
3,35 d00. 0.0 10,77 270, 00 18.01  3%0. 0.0 8.41 310 50.0
4,32 420, 0.0 12,05 300. 0.0 19.00 350, 0.0
5.5 300, 0.0 1.6 230. 0.0 19.81 330, 0.0
§.65 0. 0.0 1330 20, 0.0 2040 350, 0.0
Control pt no 1 2 3 4 9 (-3 7 8
Dist from A (mi) .01 17.50 23.50 24.30 24.50 24.87 25,03 2941
Dist from B (mi) 25.dd 795 1.9% 1.13 35 38 42 +0d4
Grd elev (ftt) 1160.00 440.00 d00.00 400.00 d26.00 480.00 d450.00 510,00
Ahove grd ht (ft) 35.00 S0.00 0.00 0.00 Q.00 50.00 Q.00 50.00
Bulge @ K=1.333 (ft) 13 69,33 22.89 13.9% 11.62 7.19 S.24 .49
1.0 Fresnel (ft) 2,90 &7.84 38.92  30.39  27.73 21.82 18.61 568
Bulge @ k= .&47 (ft) 25 139.40  45.79 27,90  23.23  14.38  {0.d47 57
.3 Fresnel (ft) 87 20.35  11.68 9.12 3.32 5.54 3.38 t.70
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SPECTRUM PLANNING, INC-
ANTENNA HEIGHT ANALYBIS

8 JAN 1987
PAGE 2
Center frequency 6.173 GH2y Clearance criteria 1) 1.000 F at K= 1.333
2) 300 F at K = V667
Site 1 gite 2

Bite name HOPEWELL GAP TYHUNS CORNE
Latitude 38-52~20.00 I5-90-13.00
Longitude 77-41-53:00  77-13-48.00
Flevation (ft) 1160400 520.00

Varying antenna height of site |

Site 1 . Jite 2
Height (t§) FN  Height (ft)
40.00 8 4321
45,00 8 d45.20
.00 B 45.19
==.00 8 45.19
80,00 8 4%.18
£5.00 8 45.17
70.00 8 45.16
75.00 8 a4%. 16
30.00 8 45.1%
85.00 & 4514
40.00 8 45.43
95,00 8 4543
100,00 8 4%.12
105.00 8 45.11
110.00 8 4%.10
115,00 8 45.10
120,00 8 45.09
12900 8 45.08
130,00 & 4507
135.00 8 4507
1d40.00 & 4906
145.00 & 45,05
150.00 8 45.0d
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B L)

Center frequency 6.173 GHz|

Site name
Latitude
Longitude -

Elevation 5ft>

Site |

HOREWELL GAP
38-52-20.00
77-41-53.00

1160.00

8 JAN 1987
PAGE 3

Clearance criteria

Site 2

TYSONS CORNE
38-55-13.00
77-13-48.00

520.00

Varying antenna height of site 2
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SPECTRUM PLANNING,
ANTENNA HEIGHT ANALYSIS

1) 1.000 F at K =
'J00 F at K =

1.333
.Y

dite | 3ite 2
Height (ft) FN Height (ft)
178.17 @ 45.00
33.28 50.00
38.27 1 35.00
38.27 1 60400
38.27 | 65.00
I8.27 1 70400
B2 | 75.00
2t | 80:00
33.26° 1 85.00
38.26 % 90.00
38.26 1 95.00
38.26 1 10000
3829 | 103:00
38.25 1 110.00
38.25 1 115.00
3829 | 120,00
3823 1 123400
3§24 1 130400
38.24 1 13500
38.24 1 140.00
38.24 1 145,00
368.24 1 150.00
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tal 38-52-29.08
Lon 77-41-53.98
flev 1160.00 fL
Anl ht  58.88 i

PATH PROFILE

667, .3@6F
——— K 1.333, 1.998 F

SPECTRUM PLANNING.. INC.

[ K

TYSONS CORNE

Lot 38-55-13. @8
Lon 77-13—438. 29
Elev 528.08 L
Anl hi 1866.08 ft

8 JAN 1987
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SPECTRUM PLANNING, INC.
ANTENNA HEIGHT ANALYSIS
8 JAN 1787
PAGE
CITE A SITE B Dist 2%.dd8 miles
Site name HOPEWELL GAP TYGONS CORNE Freq 6.173 GHz
Latitude 38-52-20.00  38-55-13.00 Clearance 1) 1.00F @K = 1.333
Longitude 77-41-53.00 77-13-48.00 2) GO F @K = 667
Elev (ft) 1160.00 520.00
Existed 7 no no
Fixed ht (ft)
Max ant ht (ft) 150.00 150.00
Min ant ht (ft) 10.00 10.00
Increment (ft) 5.00 3.00
Profile input points (Ground elevations(AMSL) in ft,  Obstruction heights(AGL) in ft)
Dist  Gnd  ObME Dist Gnd  Obht Dist  Gnd  ObME Dist Gnd  Obht
(wi) (f)  (fD) (ai) (ft) (ft) i) (f) (%) (ai) (ft) (R)
01 (160, 3540 6,28 300. 0.0 13,87 300. 0.0 20:20 350 0.0
J5 7000 040 B30 W 040 {20 30 0.0 5 W6 00
50 610, 0.0 7.5 280, 0.0 1470 340- 040 @3 3000 00
98 485, 0.0 7.90 220, 0.0 15.00  350. 0.0 2330 €00, 0.0
1.5 530, 0.0 8.45 3200 0.0 {8685 310, 0.0 24,30 400. 0.0
1.90 460, 0.0 8.70  30. 0.0 16,39 3%0. 0.0 24,50 426, 0.0
2,65 440. 0.0 9.60 280. 0.0 16.90 400, 0.0 24.87  480. 50,0
320 3N, 00 {0.20  260. 0.0 17.50 440, 50.0 2503 450. 0.0
3,35 400, 0.0 10.77 270, 0o 18,01 3%0. 0.0 25.41 310« 50.0
4.32 420. 0.0 12,05 300. 0:0 19.00 350. 0.0
5.58 300 0.0 12.65  230. 0.0 19.81 336, 0.0
5.6 0. 0.0 1330 260, 0.0 0.0 330, 00
Control pt no ' 1 2 3 4 bs) [ 7 a
Dist from A (mi) .01 17.50  23.30 24.30 24.50 24.87 25.03 25.41
Dist from B (mi) 25.dd 7.9% 1.95 115 +35 - 52 42 204
Grd elev (tt) 1160.00 440.00 d00.00 400.00 d26.00 480.00 450,00 $S10.00
Akave grd ht (ft) 35.00 S0.00 0.00 0.00 Q.00 50.00 0.00 50,00
Bulge @ K=1.333 (tt) A3 69053 22.89 13.9% 11.42 7.19 S.2d .49
1.0 Fresnel (ft) 2.90 £7.84 38.92 30.39 2773 21.82 18.461 568
Bulge @ K= .6A7 (ft) .28 139.40  45.79 27,90 23.23 14,38 {0.47 97
«3 Fresnel (ft) 87 2035 11.683 9.12 B.32 5.34 5.58 1.70
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SPECTRUM PLANNING, INC.
ANTENNA HEIGHT ANALYSIS

8 JAN 1987
PAGE 2
Cernter frequency 6.172 GHzy Clearance criteria 1) 1.000 F at K = 1333
2) 300 F at K = 667
Site 1 Bite 2
Bite name HOPEWELL GAP T1YSUNS CORNE
Latitude J8=52-20.00  Jo-¥8-13.00
Longitude 17-41-53.00  77-13-43.00
Elevation (ft) 1160400 520.00

Varying antenna height of site §

Site ! . Bite Z
Height (ft) FN  Height (ft)

d40.00 8 43.21
45.00 8 45,20
0.00 8 45.19
33.00 8 d5.19
60.00 8 4%.13
65.00 8 45.17
70.00 8 d5.16
75.00 8 43.16
20.00 8 43.1%
8300 & 43: 14
50.00 8 45.13
93,00 8 4513
100.00 8 45,12
105.00 8 ds.11
110,00 8 4%.10
115,00 8 45.10
120.00 8 45,09
12500 8 45.08
13000 8 45.07
13500 8 4507
140,00 & 43.06
145.00 8 45,05
150,00 8 45.04
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8 1.0 3.8 12.9 16.8 0.9 24. 8
Palh diel 19.87 miles Cenler freg 6.175 GH=z (ni las)

(F4)

RESTON
lal 38-57-17.9@
Lon 77-21-37.99

HOPEWELL
Lat 38-52-28.88
Lon 77-41-53,68

Elov  402.80 fi —_— K = 667, 363 F Elev 1168.98 fl
Ant KL 71.88 ft —_— K=  1.333, 1.080 F Anl hi  65.88 f¢
PATH PROFILE SPECTRUM PLANNING. INC. 39 DEC 1986
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SPECTRUM PLANNING,

ANTENNR HEIGHT ANALYSIS

INC,

30 DEC 1986
PAGE 1
Dist 18,070 miles

Site name RESTON HOPEWELL Freq 6.175 @z
Latituds 38-57-17.00 38-52-20.00 Clearance 1) 1,00 F@ K= 1,333
Longitude 77=21-37.00 77-41-53, 0u ) SU K B K 667
Elsv (ft) 402.00 1160.00
Existed ? no no
Fixed ht (f¢)
Max snt ht (ft) 80,00 ioc.00
Min ant ht (ft) 50.00 10.00
Increment (£%) 2,00 5.00
Profila input points (Ground slavationa{MSL) in ft, Obstruction heights(REL) in £i)

Dist Gnd  Obht Dist dnd  Obht Dist Gnd  Obht Dist 6nd  Obht

i) (Fft)  (fD) (mi)  (ft)  (fO) (mi)  (Ft)  (F1) i) (F4)  (§t)

01 400, S0.0 7.66 339, 0.0 12,59 338, 0.0 15.94 480, 0.0

.84 357, 0.0 0.85 00, 0.0 13,05 301, 0.0 16,33 400, 0.0

.75 392, 0.0 9.23 300, 0.0 4.04 240, 0.0 18.23 675, 0.0

3.20 302, 0.0 10.30 340, S0.0 14.42 340, 0.0 18,39 ¢e5. 0.0

3% 302, 0.0 10.68 240, 0.0 14.50 340, 0.0 19.06 500, 35.0

3.66 300, 0.0 11,21 297, 0.0 14.57 340, 0.0

4,68 300, 0.0 11.67 320, 0.0 14722 341, 0.0

5.52 24, 1.0 12,13 31, 00 14.95 340, 0.0
Control pt no 1 2 3 4 5 g Vs 8
Dist from R (w1) 01 .84 1.75 3.20 3.3 3,66 4,88 5.57
List trom 8 (m1J 19.U6 18,43 17,32 15.87 15,71 15.41 14,18 13.50
Grd elev (ft) 400.00 357.48 392.18 301.86 302,22 300.00 300.00 274.48
Abave grd ht (ft) 50.00 g.og 0.00 8,00 0.00 0.00 0.00 0.00
Bulgs @ K=1.333 (ft) 10 7.65 15.18 25.42 26,37 28,21 34,64 37,80
1.0 Fresnal (ft) 2.90 25,99 36,62 47,37 48,25 49,91 55.30 57.61
Bulge @ K= .6867 (ft) .19 15.30 30.38 50.84 52,75 56,42 69.27 75.19
.3 Fresnsl (ft) .87 7.80 10.99 14,21 14,48 14.97 16,59 17,28
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ANTENNA HEIGHT ANALYSIS
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SITE R SITE B Dist 21,420 miles

Sits name HOPEWELL INDEP Freq 6,175 GHz
Latitude 38-52-20.00 38-37-34.00 Clearancs 1) 1,00 F@K = 1,333
Longituds 77-41-53.00 77-27-22.00 2) 30 FRK=- 867
Elev (ft) 1160.00 406.00
Existed 7 no no
Fixed ht (f¢)
Max ant ht (ft) 100.00 100.00
Min ant ht (f¢) 10.00 10,00
Increament (ft) 5.00 5.00
Profile inout points (Ground elevations (AMSL) in fi, Obstruction haighta(RGL) in ft)

Dist Gnd  Obht Dist Gnd  Obht Diat G6md  Obht Diat 6nd  Obht

(i) (F)  (f) (wi) (ft) (ft) (mi)  (Ft)  (ft) (i) (Ft)  (ft)

10 1160, 35,0 6.74 332, 0.0 12,22 287, 80,0 18.18 252, 0.0

2.85 400. 0.0 2.26 340, 0.0 13.91 200, 0.0 19.35 251, 0.0

146 400, 0.8 8,55 299, 0.0 19,98 200, 0.0 20,13 348, 0.0

4,73 345, 0.0 R.73 3. 500 16.59 211, 2.0 M.47 340, 0.0

4.98 347, 8.0 9.9 240, 0.0 17.19 200, 8.0 20.99 380, 0.8

5.00 340, 0.¢ 10.63 240, 0.0 1754 200, 0.0 .41 400 50,0

5,53 340, 0.0 10.680 242, 0.0 10.06 224, 0.0

6.05 363, 0.0 11.40 228, 6.0 18.48 217, 0.0
Control pt ne 1 2 3 4 9 5} 2 8
Diat from A (mi) J10 18,49 18,18 18,35 20.13 20.47 20.99 21.41
Dist from B (mi) 21.32 2.93 2.24 2,07 1.29 .85 43 01
Grd slsv (ft) 1160.00 216.68 251.84 251.40 340.00 340.00 359.88 400.00
Abava grd ht (ft) 35.00 0.00 g.0d 0.00 0.00 v.00 0.00 59.00
Bulge @ K=1.333 (ft) 1.07 27,11 21.50 20.02 13,00 9,68 4.49 A1
1.0 Freanal (ft) 9.1 46.16 41.10 39.67 31,96 27,59 18.78 2.90
Bulags @ K= ,667 (ft) 2,13 54,22 42,99 40,03 25,99 19.36 8.%? 21
3 Fresnal (ft) 2,75 13,85 12.33 11.80 9.99 8.28 5.63 .87
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SPECTRUM PLANNING s INC,
ANTENNA HEIGHT ANALYSIS
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Center frequency 6.175 GHz; Clearancs criteria 1) 1,000 F at K » 1.333
2) 300 Fat kK = 667
S 51 2 54 3
8its name RESTON HOPEWELL INDEP
Latitude 38-57-17.00 38-52-20.00 38-37-34,00
Longituds 77-21-37.00 27-41-53,00 77-27-22.00
Elsvation (ft) 402,00 1160.00 406,00
Yarying antenna height of site 2
Site 1 Site 2 Site 3
Height (ft) FN Height (ft) FN Height (ft)
$0.62 1 i0.00 12 Hkhhkdkkr
50,62 1 15.00 1 EII I Y
50.61 1 20,00 1 khkkkhhk
50.61 1 25,00 1 kkdkkkkhk
50.61 1 30.00 1 Wialid ]
50,61 1 35,00 1 Rk ki
50.60 1 40.00 1 hhkhkhik
50.80 1 45.00 1 848,09
50.60 1 50.00 8 46 ,6%
50.60 1 55.00 8 48,65
50.5%9 1 60.00 ] 48 .65
50,59 1 65.00 8 46,85
50,89 1 70,00 @ 46.84
50.59 1 725,00 8 46,64
50.58 1 80.80 8 46 .64
50.58 1 85.00 8 48,64
20,58 1 90,00 8 46,64
50.58 1 85.00 8 46,63
50.57 1 100.00 8 46.63
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Center frequancy 6.175 GHz, Clearance criteria 1) 1.000 F at K = 1.333

2) 300 F at X = 667
Site name RESTON HOPEWELL INDEP
Latitude 38-57-17,00 38-52-20.00 38-37-34.00
Longitude 77-21-37.00 77-41-G3.00 77-27-22.00
Elevation (ft) 402,00 1160.00 406.00

Varying antenoa height of site 1
Site 1 Sita 2 Site 3

Height (ft) FN Height (ft) FN Height (ft)
§2.00 3 10,00 0 hkkhkhkhk
54,00 3 10.00 0 RRRhKAIh
98.00 3 10,00 0 hekokkkkAk
58.00 3 10.00 0 *kkkhkhk
60.00 3 10,00 O khkkkhkhk
62,00 3 10.00 0 ok h ks hk
64.00 3 10,00 0 kkkkkhik
88.00 3 10,00 0 hhhkhkdhk
66.00 3 10.00 O Rivkkkkkh
70,00 3 10,00 O hkkkkkhk
72,00 3 10,00 ¢ *hkrkhhk
74,00 3 10.00 O hokkkkhdk
76.00 K] 10.00 0 KAKAkkEkk
78.00 3 10.00 0 hkkkhkhk
g80.00 3 10,00 0 kkkhkhhk
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SPECTRUM PLANNING, INC .,
ANTENNA HEIGHT ANALYSIS

30 DEC 1986
PRGE §
Canter froguency 8.175 GHz, Clearancs criteria 1) 1.000 ¥ at X = 1,333
2) B300FatkKe 667
Site .l Site 2 Site 3

Site name RESTON HOPEWELL INDEP
Latitude 38-57-17.00 38-52-20.00 38-37-34.,00
Longitude 772-21-37.00 77-41-53,00 77-27-22,00
Elavation (ft) 402.00 1160.00 406,00
varvi haig] ¢ pite 3

Site 1 Site 2 Site 3
Height (ft) FN Height (Ft) FN Height (ft)

LUy 1 W,y 1 wo.Vu

50.60 1 48.71 1 €5.00

50.60 1 48 .69 1 60,00

50.60 % 48 .66 1 65,00

50.60 1 48,64 1 70,00

50.60 1 48,62 1 75.00

50.60 % 408.89 1 80.00

50,60 1 48,57 1 85.00

50.60 1 48 .55 1 90.00

S06.60 1 48 .52 1 95.00

50.60 1 48.50 1 100.08
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v i (RS RRS A (S

EWELL
Lot 38-52-20.88
Lon 77-4i-53.98
Eiev 1168.88 L
Anl hL  65.88 fi

PATH PROFILE

(FL)

.857, 384 F

K=
K= 1.333, 1.989 F
SPECTRUM

PLANNING; INC.

[ 2 T
= =
= 15
=3 -2
= ©
= 15
o + o
= =)
© 151
L - o
) )
[S] 1)
L e
=] =
- L T T T T T T T T 1 ~
.8 4.9 8.9 12.9 16.8 28.921. 482 24.9 28.9
Hop Palh dist 21.42 miles Cenler freg 6.175 GH:z INDEP (mile2)

tel 38-37-34.08
Lo 77-27-22.98
Elev 496.98 L
Ant hi 58.80 TL

3B DEC 1986
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RESTON. VA
38-57-17N LAT 77-21-37H LON
4902 FT7 GLEVATION

6 GHZ A e
19.07 MI.

LANGLEY., VA
$3-57-11N LAT 77-08-41W LON
210 FT ELEVATION

243.82 DEG.
AZIMUTH

23 GHZ
S.12 MI.

anIN

72.53 DEG. AZIMUTH |
82.37 DEG. AZIMUTH 1 25.4S NI.

142.33 DEC. AZIMUTH

HOPEWELL GAP, VA
38-62-2ON LAT 77-4 —Iﬂvﬂl LON

\:mo FT mrmf:ov
L

bH. £3.77 DEGC.
262.66 Omnm AZIHUTH

AZIMUTH

TYSONS CORNER., VA
38-65-13N LAT 77-13-48W LON
520 FT ELEVATION

FBIS VA

R MICROWAVE

INDEPENDENT HILL, VA

38~-37-34N LAT

L INK—-UP

496 FT ELEVATION
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SPECTRUM PLANNING, INC-
ANTENNA HEIGHT ANALYSIS
8 JAN 1387
PAGE
GITE A BITE B Dist 2%.4d8 miles
Site name HOPEWELL GAP TYSONS CORNE Freq 6.173 GHz
Latitude 38-32-20.00  38-55-13.00 Clearance 1) 1.0 F @K = 1.333
Longitude  77-41-53.00  77-13-48.00 2) GJOF @K = 667
Elev (ft) 1160.00 520.00
Existed ? no ne
Fixed ht (ft)
Max ant ht (ft) 150.00 150.00
Min ant ht (ft) 10.00 10.00
Increment (ft) 5.00 3.00
Profile input points (Ground wlevations(AMSL) in ft, Obstruction heights(AGL) in ft)
Dist Ond  Obht Dist Gnd  Obht Dist Gnd  ObME Dist Gnd  Obht
(ai) (tt)  (ft) (ai) (f8) (tt) (#l) (f8) (tD) (i) (1) (ft)
O 1160, 350 6,20 300. 0.0 13,87 300. 0.0 2020 350 0.0
S5 7000 00 b3 M0 040 W20 3o 00 A3 W 040
250 610, 0.0 7.83 280, 0.0 170 340. 040 30 00 000
39 685, 0.0 7.90 220, 0.0 15.00  350. 0.0 2530 €00 0.0
149 5%, 0.0 9.43 3200 0.0 15:43 370, 0.0 24,30 400. 0.0
1.90 ded. 0.0 8.0 340. 0.0 1639 390. 0.0 24,50 4260 0.0
2:65 440, 0.0 9.60 280. 0.0 16.90 400, 0.0 24.87  480. 50,0
320 Y% f 1020 260, 0.0 17.90 440, 50.0 2%.03 480. 0.0
.35 4000 0.0 10.77 270, 0.0 18,01 3%0. 0.0 25.41 310, 50.0
432 420, 0.0 12,05  300. 0.0 19.00 350. 0.0
5.5 300 0.0 12:63 230, 040 19.81 330, 0.0
5.65 W0, 0.0 13,36 260, 0.0 2040 380, 0
Control pt no i z 3 4 3 & 7 2
Dist from A (mi) 01 17.50 23.5%0 24.30 24.50 24.87 25.03 2%.41
Dist from B (mi) 25.dd 7.9% 1.95 1.13 » 35 38 42 «0d
Grd elev (ft) 11€0.00 440.00 d00.00 400.00 d26.00 d480.00 d50.00 %510.00
Akove grd ht (ft) 35.00 50.00 0.00 0.00 0.00 50.00Q 0.00 50.00
Bulge @ K={.333 (tt) A3 69,893 22.89 13.98% 11.62 7:19 5.24 49
1.0 Fresnel (ft) 2.90 67.84 38.92 30.39 27,73 21.82 18.61 5468
Bulge @ K= .647 (ft) 25 13940 45.79 27,90 23.23 14.38  10.47 97
«3 Fresnel (ft) .37 20.33 11.68 9.12 B.32 6.3d4 3.38 1.70
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Center frequency 6.173 GHzy Clearance criteria

Site 1 Site 2

Bile name HOPEWELL GAP TYSUNS CUORNE
Latitude 36-82-20.00  33-95-13.00
Longitude T7-44-52,00  77-13-4%.00
Elevation (ft) 1160.00 520.00

Varying antenna height of site {

1) 1.000 F at K =
<300 F at K =
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— e

1.333
1667

Site 1§ . Bite 2
Height (ft) FN  Height (ft)
40.00 8 45.21
45.00 9 45,20
.00 2 45.19
93.00 8 d5.19
60.00 & 43.183
€5.00 8 45.17
70.00 8 45.16
75.00 8 43,16
20.00 8 45.1%
§5.00 & 43. 14
50.00 8 45.13
93:00 8 4513
100,00 & 4812
105.00 8 45,11
110.00 8 435.10
115,00 8 45.10
120.00 8 4'5.09
12900 8 45.08
130:00 3 45.07
13500 8 43:07
140,00 § 4306
145.00 & 45,05
150,00 9 435.04
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SPECTRUM PLANNING, INC-
ANTENNA HETGHT ANALYSIS
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Centar frequency 641173 GHzy Clearance criteria 1) 1.000 F at K = 1.333
2) 300 F at K = 1hb7
Site | Site 2
Site name HIPEWELL GAP TYSQONS CORNE
Latitude 38-52-20.00° 3I8-55~13.00
Longitude 77-41-53.00  77-13-48.00
Elevation _(H;) 1160.00 520400

Varying antenna height of site 2

3ite | 8ite 2

Height (ft) FN  Height (ft)
172.17 8 43.00
18.28 50,00
38.27 1 55.00
38.27 1 60.00
38.27 i 65.00
18,27 { 70:00
w2 | 75,00
Wz 1 80100
38.26 1 35.00
38.26 % 90.00
32.26 1 35,00
I8.26 1 100.00
3823 | 103,00
38.25 1 110.00
38.2% 1 115.00
825 120,00
382 123,00
3§.24 130.00
38.24 1 135.00
JI8.24 1 140.00
32.24 1 145,00
38.24 { 1%0.00
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1200 1600
e

(Ft)

HOPEWELL GAP TO TYSONS CORNE

1602

: 1200

400

T T

HOPEWELL GAP

ol 38-52-20.08
Lon 77-41-53.98
Elev 1168.88 1
Al ht  50.88 (L

PATH PROFILE

T
1.8 's.@ 12.9 16.9 29.
Palh diel 25. 45 miles Cenler freq 6.173 GHz

667, .386°F
—— K 1.333, 1.998 F

SPECTRUM PLANNING > INC.

[ K

L] T 1
24.825. 45 20.8

TYSONS CORNE (m1 100}
Lot 38-55-13. @8
ton 77-13—48. 89
Elov  528.98 fL
Ant hi 180_.00 ft

9 JAN 1987

Approved For Release 2011/05/31 : CIA-RDP88-01418R000200130008-0




